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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the equipment which adjusts the focal position 
of a laser beam automatically in accordance with the form of a work in a laser beam machining 
device. 
[0002] 

[Description of the Prior Art]A laser beam machining device processes it by making the work 
surface given for the table top condense a laser beam. A laser machining head has a 
condenser, condenses the laser beam supplied via an optical path from a laser oscillation 
device, and doubles a focus near the work surface. A work surface is not necessarily flat and 
the relation between the focus of a laser beam and a work surface position always changes. It 
is a very important factor in laser processing to keep constant the relation between the focus of 
a laser beam and a work surface position. Then, JP,S63-2590,U equips with the guide of ring 
shape the point of the nozzle which irradiates with a laser beam, and the equipment which 
contacts a guide to a work surface mechanically and detects a work surface position is 
proposed. The equipment as which JP,S60-20381,U detects the position of a guide surface 
electrically with distance sensors is proposed. The equipment as which JP,S60-20381,U 
detects the position of a guide surface electrically with distance sensors is proposed. 
[0003] 

[Problem to be solved by the invention]However, each conventional equipment mentioned 
above contacts a guide on the surface of a work, and detects a work surface. There is a thing 
of various sorts, such as metal and a plastic, the contact mark of a guide remains in a work 
surface depending on the construction material of a work, and the construction material of the 
work which is the target of laser processing is not desirable. If it is in some which detect a work 
surface to non-contact, it is difficult to be unable to detect the work surface of a processing 
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position directly, but to compensate the work surface change between a detection position and 
a processing position. This invention provides the laser beam machining device which cancels 
the conventional fault. 
[0004] 

[Means for solving problem]The processing section to which the processing head of the laser 
beam machining device of this invention irradiates a work with a laser beam, The half mirror 
which is provided with the distance measurement section allocated in parallel with a 
processing section and in which a processing section carries out the spectrum of the laser 
beam supplied from a laser oscillator to the object for processing, and ranging, The condenser 
which condenses the laser beam for processing and doubles a focus on a work, The 
condenser which it has a justification means of a condenser, and a distance measurement 
section condenses the laser beam for ranging, and doubles a focus with the work upper 
surface, It has a photo cell which receives the reflected light from the work upper surface, a 
measuring device which measures the distance to a work top face position based on the signal 
of a photo cell, and a control device which controls the justification means of the condenser of 
a processing section by the signal from a measuring device as basic practice. 
[0005] 

[Function]The distance from a processing head to a work top face position can be measured 
by non-contact using a laser beam, and the focal position of the laser beam for processing can 
be adjusted. 
[0006] 

[Working exampleJ Drawing 1 is an explanatory view showing the outline of the working 
example equipment of this invention. The laser beam machining device in which the whole is 
shown with the mark 1 has the laser machining head 20 and the table 30, and the work 300 is 
attached via the means for supporting 32 on the table 30. The movement controls of the laser 
machining head 20 and the table 30 are carried out relatively to a vertical axial Z direction to 
the two axes X and Y and tables which intersect perpendicularly on the flat surface of the table 
30. A laser beam machining device has the laser oscillator 10, and oscillates a laser beam. 
The oscillated laser beam is drawn into the processing head 20 via the optical path 12, the 
prism 14, and optical-path 16 grade. 

[0007]ln the processing head 20, the processing section 40 and the distance measurement 
section 80 are equipped. The processing section 40 has the 1st cylinder 42, and the slide base 
44 is attached in the cylinder 42. The condenser 54 is attached for the slider 48 and the slider 
48 is slidably supported by the axial Z direction in the slide-base 44 top. The pulse motor 50 
attached for the support component 22 of the processing head 20 rotates the leading screw 
52, and the leading screw 52 moves the screwed slider 48 to a position on the Z-axis. 
[0008]The distance measurement section 80 has the 2nd cylinder 82 allocated in parallel in the 
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1st cylinder 42, and the lens 86 for ranging is attached in the 2nd cylinder 82. Near the lens 86 
for ranging, the photo cell 90 which changes a reflected light into an electrical signal is formed. 
The half mirror 56 is formed in the inlet section of the 1st cylinder 42 of the processing section 
40, and the total reflection mirror 84 is formed in the inlet section of the 2nd cylinder 82 of the 
distance measurement section 80. Most laser beams sent into the processing head 20 via the 
optical path 16 pass the half mirror 56, and it inputs it into the condenser 54 for processing as 
laser beam Laser-beam B 1 which passed the condenser 54 connects focal P 1 to the about 

310 surface of the work 300 attached on the table 30. 

[0009]Although focal P 1 is usually doubled with the work surface 310, according to the 

construction material of a work, a size, processing conditions, etc., the position of Z shaft 
orientations of focal P 1 of laser-beam B 1 for processing to the surface 310 of the work 300 is 

set up. It is always necessary to keep constant the position of Z shaft orientations of focal 
position P to the work surface 310. The position of Z shaft orientations of focal position P is 

controllable by moving the condenser 54 to Z shaft orientations. Laser-beam B 1 to which focal 

P 1 was connected near the work surface 310 processes cutting etc. into the work 300 with the 

energy. Relative displacement of the table 30 and the processing head is carried out, for 
example in the direction of arrow F, and continuous processing is performed to the work 300. 
Since laser-beam B 1 has high energy, there is a possibility of flowing backwards in the laser 

beam reflected in the work surface 310 and the cylinder 42 of a work, and damaging lens 54 
grade. Then, the nozzle 46 is formed in the exit of laser-beam B^ and a reflected light is 

intercepted. 

[0010]The spectrum of the small quantity of the laser beam to input is carried out with the half 
mirror 56, and it is sent to the distance measurement section 80 as weak laser beam R 2> The 

total reflection mirror 84 of the distance measurement section 80 carries out total internal 
reflection of the input laser beam R 2 , and sends it in into the cylinder 82. The condenser 86 in 

the cylinder 82 condenses input light, forms convergence laser-beam B 2 , and connects focal 

P 2 on the surface 31 0 of the work 300. The distance of the optic axis of the 1 st cylinder 42 and 

the optic axis of the 2nd cylinder 82 is expressed with the size L. Light is received by the 
photosensor 90 and laser beam B g reflected in the work surface 310 is changed into an 

electrical signal. An electrical signal is sent to the measuring device 1 00 via the line 94. If the 
work surface 310 and the physical relationship of focal P 2 of laser beam B 2 change, the 

quantity of reflected-light B 3 will also change with the deflections of the work 300, etc., and this 

change is detected as variation of quantity of electricity changed by the photo cell 90. 
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[001 1]The measuring device 100 changes this electrical signal into the variation of the position 

of Z shaft orientations of the surface 310 of the work 300, and sends it to the control device 

200 via the line 110. The control device 200 calculates the correction amount on the Z-axis of 

focal position P. , _ , based on the signal inputted from the line 110. And 

r 1of laser-beam for processing ^ r 

the movement magnitude on the Z-axis of the condenser 54 corresponding to this correction 

amount and the pulse number of the pulse motor 50 which this movement magnitude takes are 

calculated. The control device 200 calculates the time T for focal position P, . . , _ , 

r 1of laser-beam for 

to move to focal position P 0 , . , _ , from the present feed-rate F and 

processing r 2of laser-beam for ranging r 

the distance L simultaneously. 

[001 2]lt has a delay circuit, the time T outputs a position to the line 210 after progress, and the 

control device 200 drives the pulse motor 50, and corrects a position to the condenser 54 on 

the Z-axis. By the above control, even if the work surface 310 changes, physical relationship 

with focal position P, , _ , does not change, but can attain good 

r 1of laser-beam B^ for processing ° ° 

processing. When it constitutes so that it may circle in a processing head on an XY plane, and 
the direction of delivery F changes, a position which the distance measurement section 80 
precedes with a feed direction is revolved in a processing head. 

[0013]D rawing 2 shows other working example of this invention. This laser beam machining 
device 1 A is provided with the processing section 40 and the distance measurement section 
180 in the head 20. From a laser oscillation machine, the spectrum of the laser beam 
introduced in a head via the optical paths 12, 14, and 16 is carried out to laser beam R 1 for 

processing, and laser beam R 2 for ranging by the half mirror 56. The half mirror 56 is provided 

with the vibration generator system 182, and vibrates the half mirror 56 in the direction of arrow 
V. Laser beam R 2 for ranging is perpendicularly refracted by the total reflection mirror 84, and 

passes the half mirror 184. Passing beam R g is reflected on the surface 310 of the work 300, 

and reflected-light R 5 is refracted by the total reflection mirror 186, and is received by the 

photo cell 192. Laser beam R 4 separated by the half mirror 184 is received by the photo cell 

190. 

[0014]The laser beam received by the two photo cells 190 and 192 is changed into an 
electrical signal, and is sent to the measuring device 100 via the lines 102 and 104, 
respectively. If reflective spot P g of the work surface 310 changes to Z shaft orientations, the 

light path length of irradiation light R and reflected-light R will change. Since this change 

O 3 

appears as change of the electrical signal changed by the photo cells 190 and 192, in 
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response to this signal, the control device 200 operates the servo motor 50, and adjusts the 
position of the condenser 54 of laser beam R 1 for processing. It is the same as that of above- 
mentioned working example to delay the output of a control signal by the distance L of 
reflective spot P 3 of the laser beam for ranging and processing section P 1 and feed-rate F. 

[0015] 

[Effect of the lnvention]As mentioned above, in a laser beam machining device, this invention 
can measure change of a work top face position automatically by a laser beam, and can adjust 
the focal position of the laser beam for processing. Therefore, even if the top face position of a 
work changes, the relation between the focal position of a laser beam and a work position is 
always kept constant. Processing conditions can be maintained uniformly and a product with 
high quality of processed goods can be obtained. Since the distance of a processing head and 
a work top face position can be measured by non-contact, it does not leave a mark etc. to the 
work upper surface. Since the laser beam for ranging carries out the spectrum of the position 
part of the laser beam for processing and uses it, it does not need a new laser beam oscillating 
circuit, but can constitute compact equipment. 



[Translation done.] 
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